Grp94 is Tyr-phosphorylated by Fyn in the lumen of the endoplasmic reticulum and translocates to Golgi in differentiating myoblasts.
The endoplasmic-reticulum chaperone Grp94 is required for the cell surface export of molecules involved in the native immune response, in mesoderm induction and muscle development, but the signals responsible for Grp94 recruitment are still obscure. Here we show for the first time that Grp94 undergoes Tyr-phosphorylation in differentiating myogenic C2C12 cells. By means of phospho-proteomic and immunoprecipitation analyses, and the use of Src-specific inhibitors we demonstrate that the Src-tyrosine-kinase Fyn becomes active early after induction of C2C12 cell differentiation, in parallel with the recruitment and the Tyr-phosphorylation of Grp94, which peaks at 6-hour differentiation. Grp94 is Tyr-phosphorylated inside the endoplasmic reticulum by a lumenal Fyn, as indicated by fluorescence and electronmicroscopy immunolocalization, co-immunoprecipitation after chemical cross-linking and by treatment of intact endoplasmic-reticulum vesicles with proteinase K. Furthermore, fractionation of cellular membrane compartments and double-immunofluorescence studies showed that Tyr-phosphorylation of Grp94 is necessary for the protein translocation from the endoplasmic reticulum to the Golgi apparatus. These results indicate that Fyn-catalyzed Tyr-phosphorylation of Grp94 is an event required to promote the chaperone export from the endoplasmic reticulum occurring in the early phase of myoblast differentiation.